Background--Lifestyle behaviors influence atherosclerotic cardiovascular disease (ASCVD) risk. We examined race and sex differences in the association of ASCVD risk with obesity and lifestyle behaviors.
1
One explanation for the unequal decline in the rates of ASCVD by race/ethnicity is the high burden of CVD risk factors among race/ethnic minorities. Non-Hispanic blacks in the United States have high rates of hypertension (untreated and uncontrolled), diabetes mellitus, obesity, and physical inactivity. Although rates of ASCVD are not as high in Hispanic Americans as in non-Hispanic whites and blacks, the burden of traditional CVD risk factors including obesity, diabetes mellitus, and physical inactivity are also quite high in this group. The high prevalence of overweight and obesity in race/ ethnic minority groups is particularly worrisome, since excess body weight contributes to most major CVD risk factors. The prevalence of obesity is highest among non-Hispanic black adults (48.1%), followed by Hispanic (42.5%), non-Hispanic white (34.5%), and non-Hispanic Asian adults (11.7%). 2 Moreover, important race/ethnic disparities in healthy lifestyle behaviors exist, with %1.8 in 10 non-Hispanic whites, 1.3 in 10 Hispanics, and 1 in 10 non-Hispanic blacks having at least 5 cardiovascular health metrics at ideal levels. Moreover, racial/ethnic differences in overall cardiovascular health may be more prominent for women than for men. 3 Estimates suggest that %44% of the decline in ASCVD death rates is attributable to improvements in CVD-related lifestyle and behavior factors, including improvements in rates of smoking, physical inactivity, and control of systolic blood pressure and total cholesterol. 4 However, declines in the prevalence of these risk factors are being offset by the increasing prevalence of obesity and diabetes mellitus. In fact, it is possible that we may see a plateau in the improvements in ASCVD death rates because of this phenomenon over time. Thus, promotion of healthy lifestyle behaviors is crucial to maintaining the successes thus far achieved in ASCVD death. In 2013, the American Heart Association and American College of Cardiology published a novel, comprehensive Pooled Cohort risk equation for the prediction of the 10-year risk of developing ASCVD in non-Hispanic blacks and whites age 40 to 79 years. 5 This risk score does not incorporate data on overweight or obesity, and studies that have attempted to incorporate body mass index (BMI) into the ASCVD risk prediction models have found conflicting results. 6, 7 Given that poor lifestyle behaviors are strong contributors to the risk of death, it is critical to continue to examine the association of CVD risk factors with patients' lifestyle-related risk factors. Moreover, it is necessary to perform race/ethnic-and sexspecific analyses, to determine whether the higher baseline cardiovascular risk in certain race/ethnic groups has a differential association with healthy lifestyle behaviors than in other groups. In this analysis, we utilized data from the National Health and Nutrition Examination Survey to examine the association between prevalence of overweight and obesity, ASCVD risk scores, and healthy lifestyle behaviors according to race/ethnicity and sex.
Methods
The data and study materials are publicly available. 8 The analytic methods have been made available within the article to other researchers for purposes of reproducing the results or replicating the procedure.
Study Population
We analyzed data from the National Health For this analysis, we included anyone with age >40 years or <79 years with self-reported race/ethnicity of non-Hispanic white, non-Hispanic black, or Hispanic (Mexican American or other Hispanic) (N=15 241). We then excluded subjects for (1) self-reported history of coronary heart disease, myocardial infarction, or stroke (N=1626), and (2) missing data on total cholesterol or high-density lipoprotein cholesterol values (N=1264), leaving N=12 351 for the final analysis.
Clinical Perspective
What Is New?
• The likelihood of engaging in healthy lifestyle behaviors is more strongly influenced by body mass index and weight perception than by atherosclerotic cardiovascular disease risk scores.
• Even among subjects with high atherosclerotic cardiovascular disease risk scores, the greatest differences in healthy lifestyle behaviors exist among black and Hispanic versus white women, and among Hispanic versus white men.
What Are the Clinical Implications?
• Awareness of one's excess body weight may be a stronger motivator for healthy lifestyle behaviors than measured cardiovascular risk.
• Desired weight and weight self-perceptions vary by race/ ethnicity and sex.
• Thus, clinicians may need to tailor messages about heathy body mass index and body image to motivate engagement in healthy lifestyle behaviors, particularly among race/ ethnic minority women. 
Physical Examination Variables

Questionnaire Variables
Trained interviewers questioned participants about their medical history, weight control, and healthy lifestyle behaviors using a computer-assisted personal interviewing system. To assess medical history, participants were asked: "Has a doctor or other health professional ever told you that you (1) have high blood pressure, (2) have high cholesterol, (3) have diabetes mellitus, or (4) were overweight?" To assess history of smoking, participants were asked: "Have you smoked at least 100 cigarettes in your life?" To assess weight perception and weight control practices, participants were asked: (1) "How do you consider your weightoverweight, underweight, or about the right weight?", (2) "Would you like to weigh more, less, or stay about the same?", and (3) "Have you tried to lose weight in the past year?". To assess diet quality, participants were asked "How healthy is the diet?",rating from Excellent to Poor. To assess levels of physical activity, participants were asked: "In a typical week, do you do any vigorous-or moderate-intensity sports, fitness, or recreational activitiesthatcauselargeincreases inbreathingorheart ratefor at least 10 minutes continuously?" Participants were asked to give a list of their prescription medications, and any antihypertensive medication was included as treatment for hypertension.
Calculation of ASCVD Risk Score
Estimated 10-year ASCVD risk was calculated by using the 2013 American College of Cardiology/American Heart Association sex-and race-specific pooled cohort equations. 5 We used the following self-reported information: age, sex, race/ ethnicity, and smoking status, and current antihypertensive drug treatment. Systolic blood pressure was based on an average of 3 or more readings, as measured at the NHANES examination. Total cholesterol, and high-density lipoprotein cholesterol measurements were available for all examined participants. Participants with an ASCVD score >7.5% were classified as having high ASCVD risk.
Statistical Analysis
Analyses were stratified by race/ethnicity and sex to assess differences in baseline characteristics, as well as healthy lifestyle behaviors. Data are presented as meansAESE for continuous variables, and as N (%) for categorical variables. Appropriate 10-year sample weights were incorporated, which accounted for the complex, multistage, probability sampling design of the NHANES. 10 In order to determine predictors of the healthy behaviors of interest, we created dichotomous variables to identify participants who were pursuing weight control if they reported they had tried to lose weight in the past year, who had a healthy diet if they reported "excellent" or "very good" diet quality, and who were participating in any vigorous or moderate-intensity physical activity. Multivariable logistic regression modeling was used to determine the relationship of race/ethnicity and sex with each healthy behavior variable. Model 1 adjusted for education, income, and marital status, Model 2 adjusted for Model 1+ASCVD risk score, Model 3 adjusted for Model 2+BMI, and Model 4 adjusted for Model 3+self-perception as overweight. Interaction terms between race and sex were added separately to each model to evaluate whether associations differed by race/ethnicity and sex. To investigate these relationships among those with high cardiovascular disease risks, subgroup analyses were performed in the participants with ASCVD scores >7.5%, and the estimated associations between race/ ethnicity and each healthy behavior variable were reported for men and women. We further investigated variable importance for the 8 variables included in Model 4 by measuring each predictor's contribution as the difference in the Akaike Information Criterion value between the full model and the model without that variable (ΔAkaike Information Criterion). The relative importance weight for each variable was calculated as the ΔAkaike Information Criterion divided by the sum of ΔAkaike Information Criterion from the candidate models, such that the relative importance weight for each variable can range from 0 to 1 and weights for all 8 variables add up to 1. The relative importance weight can be considered as the relative contribution (importance) of each variable to the model fit, while taking into account the possible intercorrelations among predictors. The higher the relative importance weight is, the more important a variable is to the model fit. To account for the complex sampling design, all analyses were performed using "proc survey" commands in SAS software version 9.4 (SAS Institute Inc, Cary, NC).
Results
The final sample for analysis included 12 351 participants, who represent %104.4 million Americans. Of these, 53.0% were female, 77.6% were non-Hispanic whites, 10.8% were non-Hispanic blacks, and 11.5% were Hispanics. The sociodemographic and clinical characteristics within each sex and race/ethnic group are shown in Table 1 . Compared with nonHispanic whites, Hispanics and blacks were younger, less educated, and had lower income. Compared with whites and Hispanics, blacks were more likely to have high blood pressure and be on treatment for hypertension. Blacks and Hispanics were more likely to have diabetes mellitus. Black and Hispanic women were more likely than white women to have been told they were overweight, while white men were more likely than black or Hispanic men to have been told they were overweight. Men had higher 10-year ASCVD risk scores than women, and blacks had higher 10-year ASCVD risk scores than whites or Hispanics.
Weight Perception and Healthy Lifestyle Behaviors
Black men and white women were most likely to be normal weight by BMI (Table 1) . Approximately 80%, 84%, and 75% of white, Hispanic, and black men were overweight or obese by BMI, while 66%, 81%, and 83% of white, Hispanic, and black women were overweight or obese by BMI. Participant responses to perceived weight and healthy lifestyle behaviors are shown in Table 2 . White men were more likely than Hispanics or black men to consider themselves overweight, to report a desire to weigh less, and to report having tried to lose weight in the past year. The proportion of women who consider themselves overweight was roughly equivalent by race/ethnicity. However, a slightly higher proportion of white women reported a desire to weigh less, and having tried to lose weight in the past year. White men and women were the most likely to report either excellent or very good diet quality (healthy diet). There were no differences between men in likelihood of engaging in vigorous-intensity physical activity, but white men were more likely to report engaging in moderate-intensity physical activity. White women were more likely to report engaging in vigorous-or moderate-intensity Data are mean+SEM, or N (%). ASCVD indicates atherosclerotic cardiovascular disease; BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure. *Indicates a yes response to the question "Has a doctor ever told you that you have the following condition. . .?" physical activity than Hispanic or black women. Even after adjustment for education, income, marital status, and BMI, Hispanic and black men and women were less likely to perceive themselves as overweight or report a desire to weigh less compared with white men and women.
Association of Weight Perception and Healthy
Lifestyle Behaviors With ASCVD Risk Score Table 3 reexamines the participant responses pertaining to weight perception and healthy lifestyle behaviors according to BMI category and ASCVD risk score. Among overweight and obese participants, white men and women were more likely to consider themselves overweight, to report a desire to weigh less, to report a healthy diet, and to report being physically active. Overweight/obese Hispanic men and women were the least likely to report having tried to lose weight in the past year. Among participants with high ASCVD risk, or those who were overweight/obese in addition to having high ASCVD risk, similar patterns were observed where white men and women were more likely to consider themselves overweight, to report a desire to weigh less, to report a healthy diet, and to report being physically active. However, among participants with high ASCVD risk, or those who were overweight/obese in addition to having high ASCVD risk, there were no differences based on race/ethnicity or sex in the likelihood of reporting having tried to lose weight in the past year.
Determinants of Healthy Lifestyle Behaviors
Data from the multivariable regression models are shown in Table 4 . Interaction terms between race and sex were significant for each fully adjusted model (data not shown).
After adjustment for sociodemographic factors, ASCVD risk score, and BMI, black women were 33% less likely than white women to have attempted weight loss in the past year.
Further adjustment for overweight self-perception attenuated some of the difference in attempted weight loss between black and white women; however, the association remained significant. After adjustment for overweight self-perception, black men were 31% more likely than white men to have attempted weight loss in the past year. There was no difference between Hispanics and whites in the likelihood of attempted weight loss in the past year. Black women were 18% less likely than white women to have engaged in vigorous or moderate-intensity physical activity after adjustment for sociodemographic factors and ASCVD risk. However, further adjustment for BMI eliminated the difference in likelihood of engaging in physical activity between black and white women.
In fully adjusted models, Hispanic women were 25% less likely than white women to have engaged in vigorous or moderateintensity physical activity. There was no difference between men in the likelihood of engaging in physical activity. In fully adjusted models, black and Hispanic women were 39% and 44% less likely, respectively, than white women, and Hispanic men were 29% less likely than white men to report a healthy diet. There was no difference between black and white men in the likelihood of reporting a healthy diet. In the fully adjusted models, ASCVD risk and BMI were significantly associated with weight loss attempts, physical activity, and healthy diet. Participants with high ASCVD risk had a lower odds of attempted weight loss in the past year Higher education levels and higher income were associated with a higher likelihood for weight loss attempts, physical activity, and healthy diet. Marital status (never married) was associated with a lower likelihood of weight loss attempts in the past year and lower likelihood of healthy diet, but was not associated with physical activity. Each variable's importance in the full model is illustrated in Figure. Self-perceived overweight, sex, and BMI were the 3 most important variables that contribute to attempted weight loss among whites and Hispanics, while self-perceived overweight, BMI, and education were the 3 most important variables among blacks. Education and BMI are the 2 most important variables that contribute to being physically active among all race/ethnicities. Education, BMI, and self-perceived overweight are the 3 most important variables for reporting a healthy diet among blacks and Hispanics, while education, BMI, and ASCVD score were the 3 most important variables among whites. Notably, ASCVD score is shown to be the third and fourth contributor for physical activity and diet among whites and Hispanics, but ranked fifth in importance among blacks.
We performed a sensitivity analysis to determine whether the associations between race/ethnicity and healthy behaviors were similar in participants with high ASCVD risk. In men with high ASCVD risk, blacks and Hispanics were 47% (OR 1.47, 95% CI, 1.15-1.89; P=0.002) and 26% (OR 1.26, 95% CI, 1.00-1.60; P<0.05) more likely than whites to report attempted weight loss. Hispanic men were 35% (OR 0.65, 95% CI, 0.50-0.86; P=0.002) less likely than white men to report healthy diet. In women with high ASCVD risk, blacks and Hispanics were 51% (OR 0.49, 95% CI, 0.38-0.63; P<0.0001) and 61% (OR 0.39, 95% CI, 0.30-0.52; P<0.0001) less likely than white women to report healthy diet. There were no differences by race/ethnicity in women in the likelihood of attempted weight loss. There were no differences by race/ethnicity in men or women in the likelihood of physical activity.
Discussion
In this cross-sectional analysis of a nationally representative sample, we found important differences in the likelihood of engaging in healthy lifestyle behaviors according to race/ ethnicity and sex. Despite higher BMI and higher ASCVD risk scores, black women are less likely than white women to have attempted weight loss, or to report a healthy diet. Despite higher BMI, Hispanic women are less likely than white women to engage in physical activity, or to report a healthy diet. Moreover, in women with ASCVD risk >7.5%, there were even greater disparities in the likelihood of healthy diet between blacks and Hispanics compared with whites. Hispanic men are less likely than white men to report a healthy diet. Although the relative importance weights differed somewhat according to race/ethnicity, self-perception of overweight, measured BMI, and education are important variables in predicting likelihood of engaging in healthy lifestyle behaviors. These data suggest that awareness of one's excess body weight may be a stronger motivator for healthy lifestyle behaviors than measured cardiovascular risk. Our findings must be interpreted with caution, since we have no information on whether subjects were counseled specifically on their 10-year risk of ASCVD using available risk scores. However, any history of cardiovascular risk factors was defined by subjects being told so by a doctor or other health professional. So although we cannot definitively conclude that healthy behaviors were poorer in Hispanics and black women despite a higher "unknown" calculated risk score, our findings highlight that patients' motivation for healthy behaviors may be based more on measured weight and self-perception as overweight or obese. Indeed, prior studies in women have shown that increased knowledge and awareness of CVD risk factors does not necessarily translate into healthier lifestyle behaviors. 11, 12 Thus, in the setting of a growing obesity epidemic, it is crucial that health professionals continue to educate patients about heathy BMI and body image to motivate engagement in healthy lifestyle behaviors. Multiple prior studies have demonstrated that desired weight and weight self-perceptions vary by race/ethnicity and sex. These differences are likely related to important cultural differences in body image ideals and comparisons within an individual's social circles. For instance, Maynard et al found that Hispanic men have a lower desired body weight as compared with white and black men, while black women have a much higher desired body weight than white or Hispanic women. 13 Langellier et al used data from 37 050 adult NHANES Figure. The relative importance of variables included in the full model is shown in whites (A), Hispanics (B), and blacks (C). Importance is measured as the difference in the Akaike Information Criterion value between the full model and the model without that specific variable, scaled to provide a weight for each variable that ranges from 0 to 1. ASCVD indicates atherosclerotic cardiovascular disease; BMI, body mass index.
participants to examine race/ethnic differences in weight selfperceptions and how those differences have changed over time in the setting of the obesity epidemic.
14 Despite significant increases in mean BMI and prevalence of overweight and obesity, blacks became even less likely to perceive themselves as overweight compared with whites in the setting of the obesity epidemic, resulting in worsening disparities in weight selfperception over time. There were smaller differences in overweight self-perceptions between US-born Mexican American men and women compared with whites. These findings are similar to ours, in that both black and Hispanic men and women were less likely to perceive themselves as overweight or report a desire to weigh less compared with white men and women. 16 Smoking, obesity, and low physical activity were most strongly associated with perceived need to improve health behaviors, while hypertension and diabetes mellitus had no association. Importantly, %20% of those at highest cardiac risk did not have a perceived need to improve their lifestyle. Similarly, V€ ah€ asarja et al found that physical inactivity and obesity were associated with perceived need to change health behavior in 10 149 Finnish men and women, but that smoking, hypertension, and dyslipidemia were not associated with a need to change. 17 Koniak-Griffin et al randomized Hispanic women (N=90) to an intervention designed to improve knowledge of risk factors for CVD and skills to improve healthy lifestyle behaviors. 12 Despite a significant improvement in heart disease knowledge after the intervention, there was no significant association between knowledge scores and overall dietary habits, BMI, or physical activity. In our study, CVD risk factors as measured by a higher ASCVD risk predicted a lower odds of attempted weight loss and physical activity, but a higher odds of healthy diet. Although these associations did not appear to differ by race/ethnicity, there was an even lower likelihood for black women and Hispanics to report healthy diet. It is unclear whether subjects with more cardiovascular risk factors perceive themselves as being unable to exercise because of physical or functional limitations. However, since physical activity is recommended in older adults and those with chronic medical conditions, 18 it is important to continue to counsel patients on the importance of physical activity and other maneuvers to control excess weight.
Similar to our findings, multiple other analyses have confirmed lower prevalence of physical activity and healthy diet among race/ethnic minorities. 19, 20 In addition to differences in weight perception, other barriers may be present that negatively impact these and other healthy lifestyle practices in minority groups. Powell et al documented that commercial physical activity-related facilities were less likely to be present in lower-income neighborhoods and in neighborhoods with higher proportions of blacks, Hispanics, and other race/ethnic minorities. 21 Morland et al confirmed that low-income and predominantly black neighborhoods have fewer supermarkets or specialty food stores than high-income or predominantly white neighborhoods. 22 Interestingly, we found that black men were more likely than white men to have engaged in weight loss attempts. Likewise, Gavin et al found that among adults with diabetes mellitus, black and Hispanic men were more likely than white men to report physical activity. 23 There are some important limitations to our findings that are worth noting. The Pooled Cohort risk equation was validated in a cohort primarily composed of blacks and whites. Since the estimated 10-year risk of ASCVD is generally lower in Hispanics, 1 use of the risk equation may overestimate risk for this population. 5 Still, we felt it was important to include Hispanics in our analysis since this group is at such high risk of obesity and unhealthy lifestyle behaviors. Although we used the ASCVD risk score as an aggregate estimate of cardiovascular risk, NHANES participants were not counseled on their cardiovascular risk per se. Thus, it is impossible to infer that knowledge of their ASCVD risk score has anything to do with their likelihood of engaging in healthier behaviors. However, participants were aware of their individual risk factors as told to them by a healthcare professional. Finally, all questionnaire data are based on self-report and are subject to recall bias. Dietary assessment is particularly error prone, and prior studies have identified important race and sex differences in dietary recall, 24 suggesting that even well-validated dietary questionnaires may have limited accuracy to assess nutrient intake among minority women. Similarly, smoking history was assessed based on participants reporting having smoked at least 100 cigarettes in their life. However, this definition would miss "causal smokers" who had smoked <100 cigarettes in their life. In summary, we confirmed important differences in the likelihood of engaging in healthy lifestyle behaviors in race/ ethnic minorities despite a higher burden of CVD risk factors. These differences were more pronounced in women than in men, and the associations between race/ethnicity and healthy lifestyle behaviors were influenced more strongly by BMI and weight perception than by ASCVD risk. Given that healthy lifestyle behaviors are associated with lower CVD risk, it is crucial to provide culturally sensitive recommendations,
